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PROBLEM TO BE SOLVED: To provide the multiplexer that is provided 
with a coding function that is not limited by an operating speed of an 
exclusive OR circuit and accuracy and a length of a delay element by 
coding a signal in a stage of a low speed signal before time division 
multiplex in a communication system employing the duo binary 
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SOLUTION: N-sets of data signals are given to 1st inputs of N-sets of 
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circuits 1 are distributed to 2nd inputs of the 2nd to N-th exclusive OR 
circuits 1, The output of the N-th exclusive OR circuit 1 is delayed by 
one-bit with a 1-bit delay device 2 and the delayed signal is given to 
the 2nd input of the 1st exclusive OR circuit 1, Outputs of the N-sets 
of the exclusive OR circuits 1 are multiplexed by a multiplexer 3 that 
conducts bit multiplexing. 
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(54) mm(r)em] mmmmiii^fii2m(smM&uRxfm&mtn^mxit2m^»imm 



(57) CSil!«J] /-2 

m^^m N mcomfmmmm i osi i <DX:^iz 
I., N<i<osffi!ifia«iiiJsi<oai:']tit'<y ^^^S:^7 3 




St Srwt&i? 1 mm2mmmm^ (34) 

-o^aass ( 3 5 ) t , 

frie2iifi^c7) i t'-y h^sM-ri-iiSS ( 3 3 ) t s- 
mm 1 at/friE^ 2 tosfffif^aftnisstoHuiEig 1 «a 

^iJ^i^^Sli. B5iEl^l&Vfiiem2<7)2fflfi^Sr'?-it 

mm, 2 com^awmssc^ ffiBm 2 coA^^iSi^^s 

(±, 15i£mi<oSfft!Ji«raSJEISS<7)||fietii:;3«:f^iacg5 

lifieii 1 mmim^m<r>mt^2<r)K-nm^n. 
\i. mm^yvmm^iitLxmm2<mmmi 

m.H'mmmt. fria^ 1 mm%^ 2 <7)»pfi!jf&awiii 

2mmmmm^cr,^±m^^\^-jv:::ti<zmtm 
fc2mm^mmw., 

[ is^a 2 ] mmm 1 st^fjie^ 2 omnawinK 
mtz2mimmmm, 

I imm 3 ] HuiE^ 1 Ri/msdm 2 mmmmm 
n=^^mi^M2<7)x^mmii. mmmmmi^ 
b i:mt tmim 1 izimco^^^^wmmi 
mif<:2mmmmw.. 

m2, (mi3a±.(omm co2(ifi#£ 

^?r#^«IISSg«r(i;tJt2fflfi-t#^ST 
1 at/^H 2coA:^Si^#Si:-o«til:'ia?# 

ats-wtsmi . ^2. &t^iSN<osfffifiafpifli 

K(K 53) 

-o^MEIJS (3 ) i: . 

Biiie2ffiti^<0 1 t'-y h^^Sffi-r&M®!! ( 2 . 5 0) 

miei^K Bfiiaig2, &r/Buia^Ncomi(&afoiii 
Rx/mim<^2mm^i^iX'^ixm^ti. 

n ( nli2RX/N (M:^r5r-irtf ) c7)rBTC'nrS^t'$)^) <7) 
#ffl!iifta«lHlSS<^Buifi^2c73A:'iJ|gi^^Sti. ^ ( n- 

1 ) mmm\mmn)!Biii:fjm=i'^mzmmtL. 



(2) 1-1 22205 



m, 

UM^m 5 1 fries 1 . frieB 2 , - . mmm^i 
<Dmimmmm^(^^^mi?^ 1 i7)A:»]ffli^^s{i, 
iaaRiK[nis8&fiii.jt i t t ^1.11 {cie« 

imme] msmi.mm2. Ri/msmti 

mmmmmmnco^^mt^m 2 coA:^«i^#gii, 
Mimmmmmz.f^zt mmti-m^m4i.zm. 

im^m ] frie^2, Rx/mmt^mmmm 

HISS (5 1) Srfiii.. 

2) imi. 

mtixtimmm^RmBtii:f]mmmmitmimm 

Mma^-riztmmttmm4{ztm<r)^ 
^mimimifz2mm-^m^m. 
imsms ] mssm^ ( 5 0 ) {4. mmimmm^ 
^mzTjxx 1 t'-y hmm^^ii^<Si^^titzmm 
m^^-thzbt:mwittm^miz^dm<^m$m 
imimirz2mm^^m.mw.. 
[is^9] x:h2mm^^mz^i\^t'yh\y-h 

i^t^m 1 RX/m 2 CO 2 <»fi^lci^S«Bi-litl.— :> 
C0^^[5IK ( 4 0 ) t . 

#^ j&^'S 1 Zli;^^ 2 <0A:']ffli^^ Si: -o£oai:t]ffli^* 
SfcS-*t4SSl&t^ll2«gtfi!JfliaWlllS& ( 34 ) 

H!if22«fi-f <7) 1 t'-y h^g®-ri.jI3iS§ ( 3 3 ) t ^ 

Buiem 1 aiXMI El? 2 W«ffl!Jl&a?0|H]gSi7)HU lEm 1 OA 

:']«^^s{4, S(nsmi2ti^fneig2c7)2ffifi^2:'e^i 

{4, HgiEmi<^«ffl!itl&il«lll»<o|trieaj:>]«^-¥S{c« 

(4, BIEl b'-y ha®l§$::n-LTfrie^2<7)Sff|!j|fea« 
llIfS0MEai:>i5^#St«ig$ tt. 

Httf Em 1 Ri/miim 2 mimmmmmmmiii:hm- 



(3) 1-1 22205 



m^m 1 1 3 frisis 1 mmii^2mimmm^ 
m^^<7)mi^2<r>xmf-mit. mmmm 

mifz2mmmmm. 

immi2] x:h2mm^t:mzmu^t''^hu- 

^) (r)2m,^^zm'mm'th-^mmm,'<A. 

55) 

1 &v:m2ff)xmf-mb--:><7)tiim^^ 
^bi^i-^mi . IS2. mmnmmmm 

S§ ( 1, 53) b. 

Bufe2fifi^o 1 h' x h^ss-ri.jiS5§ ( 2 , 50) 

BiiiE^i, Mien 2. Rtf^mt^mNcommwimm^ 
mmtsm 1 (ox:hm^mii. msM 1 s mifim 2 . 
&tmiei^Nco2fflfi^$-5-iX'fn«i&§ti, 

n ( n(i2Sl/N (MlfirlSts) (D^X'^^X'h^ ) (0 

mmikmmm^mii^2(7)X:fjm'i'^m. n ( n- 

ffieni , Htiism2. Mfmi^^mmmmm 
^m\mi!,fim-^m\^f)m^^mm.w;,-hm^b ix 
iii:ht&zbimmbtm^^mmmirc2mm 

im^m 1 3 ] friEm 1 , mMm2. simien 

{i. liaR!|K[ni855r«S;t/c^tS:!|^i:-ri.il5RJll 2 

izmim^mimiiMJLf:>2mm^mmm. 
im^m 1 4 3 ffiem 1 , Btiisig2 . Rx/msim 

li. t^mmmimuzzb^mLbtimJMi2 

i,zsm(r)m^mii:mi fc 2 mm^^mmm. 
I m^m 1 5 ] mm 2. Ri/mt?mNmm 
mmmmmimi<Dx-)]t^^^^ii. ^ti^'tixm 
mm (5 1) sriit, 

2) ^mt. 

mMxiismmRv^mitiifimmmmmmm. 
mmcr)Xiiitifsx'coimmmmmi-^<^mwz 
mmi^-t^zbrnmbtim^mi 2^z%mLm 

imm 1 6 3 fjiBijisg ( 5 0 ) ti. mammm 



i:^mzXiiX 1 t' y hmm^^lh^K^&^ixrcM 

MMi^-ti ; b i^mb -rm^m 1 5 izmicom 
^mm&imifc2mm^^ims.. 

[000 13 

immi^^T-Mzmt. mzr^^^-^^i-o^mniiu: 
umcofcibcommmmtzf'mii^v^mmm^z 

[00023 

v^-c, m^b^j:i^yr>(^^<Dmmmm^^ii- 

l,Z<\,mm^blX. 3l£7^a:t^^M-^'J^PtiI»«l 

feSft^ffl»^-^i5it;ti/XT-A*<«^^8- 1 3 9 6 8 

[00 031 07ii*jv^T, 2m<r>X:fjf-m^io 
ti, Ti3rAM:^';^?^'^bIlISSl i-c3fflra5r/N'^:h 
ufi-ttw^^$ft&. T^^^ui-'j^^itmi IX- 
a. tii^mmmmmEx-m 1 1 1 t'-y hs®^ 

(BP^. I ^ J^xrt "y hm^m) 2T't8)«$flSrU 
a-ri 2tJ;-^T^?^^Wff:bn. 
(7) 1 h--y hS®S2 t JO»SI(ADD) 1 3-C'«)ig§itl> 2 

fflBffl^jiiiiK 1 4T'3ffiT^^^N'^ -^u^t^^:^-r 

1.. 

[0004 3 3ffl^0T.lJ^■A^:^>J^t-f{i^pgB3 7^^ 

}5\>^xmiRr/m2<omiz^mtii. ^m^tit^m 
i<7)m^ii. mmm&mi5. /NMrxpsms&ie 

§ixfcm2cofi-f{i. RIslIlSSdNV) 18. t^-oco 
lilSi^lHKl 5Sr)i-3T3^dil§l 7<om2«ffl^t 

[0005 3 zm.. ±a«2o<7)ft-fOiii|g$-3K^PI 
111 ico^mVKb LTEPJDL, ^N'^f TxS-illlSLT 
xa3j-AM'tUfi#<03U'<;K3fiHif'<?) "0" . 3 

ttfi^^o "1" , Ri/smm^cn "2" ) 21, 22, 

Rl/ 2 3i^m^<^mmmt 2 4 LTI18<7)J: 3 H 

sij 0 *>Ti. . c <m^ . vM,m^<r) 3 uKj\.i)^yt<o 3 

[00063 S(itiT-{i, 32P3t«03feK, ■t'5:;<p^S8 
^2oo^'^;u («}{iJfi-t«o "0" atf«?aiffi-fco 

"1" ) 2 5Rl/2 6mti!,LXZm^iZ^mth. 

[0007 3 ; co{m:fj^x'i,i . 3 m^To. -^^ -r u 
m^mm^x'^mtirzib. m^mmx-n^m 
*^^bts. z(7)^itmjE-ti>rcMz. mmmt^ii 
^mm-n^^mtiimx'h^. 
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[0008] m9ii. ^TJL:^y<-(-)-ommiistmmtk 

'Ja-^l 2^jSfitfi!ll=EStS^^XTAS:^U/tt 

[00 0 9] Hgictev^T, A^jfi^a(i) (ir'ja- 

[00 10] b(i) =a(i) • b(i-l) ( 1 ) 

(00 1 1 ] CLWbU) Sr2jl3«^^Ifi]S§14lcffl^ 
d(i) =1NV [ I c(i) -II] 
= INV [ I a(i) • b(i-l) 

^CT. 5^*^^ I I ii.mmm.^:m-, zzx\ mi 

OtC^-tSiO, 
INV [A + B- 1 ] =A • B 
(A ■ B) • B=A 

d(i) = (a(i) • b(i-l) ( • b 

l±, A^lfi^a(i) iZjsilXtiim^ea) ii^ilK^X^^- 
[00 16] 

e(i) =d(i) • e(i-l) 

= INV [ I a(i) +a(i-l) -1 I ] • e (i-1) 

= {a(i) • a(i-l) } • e(i-l) (3' ) 

ZZX\ A = B • CX'htHiA • C = BX'hlZbim 

[00 17] 

e(i) • e(i-l) =a(i) • a (i-1) (4' ) 
(4' )^X<0. e(i) taO) mH^X'h'O. ^El 

< fl^ SrSmt'^ hZt ifht-h . 
[0 0 18] bZbX'. Sac03K7r^/N'jlflt1i, 

mm^mm\^m \.xmLmm:^ Lxti-^h^m 
\^x\mL. '^mmzi6\^xmfm'itm^^'^xm.m 

iT^trmtm^. mm9commmzi5\,^XT~ 

Uk (i) =e(NXi+k) 

= d (Nxi+k) • e (Nxi+k- 
= d(NXi+l) • um (i-1) 
, N) (7) 

[0023] 

^^m^%nm\izm\^hixmmmmimz 
mihxnwj:mmm$^fih, L*>t. mmmm^m 
^mm.mi'm.cr) tzb\oGh/s ss^mt- 

h 0 . Zti^XL-&'m:'r-'9<r)^mim L\\ 

[ 0 0 2 4 ] $ tc, mm^^mxu wz-^v 
^<rmmw!^tfi'mx'hhiiK mztnz\imm 



h. 

[0012] 

c(i) =b(i) +b(i-l) 

= a(i) • b(j-l) +b(i-l) (2) 

ZZX\ WT<O^T<^^*«OINV C ] {i. j^e^coffi 

[ 0 0 1 3 ] c (i) ir^i^^tm.mm.m'm^^h 
^^inm^soizmtt. <x^izm-riiifim^d(.i) 

[0014] 
+ b(i-l) - II] (3) 

(00 15] 

(i-1) =a(i) (3' ) 

f^mmzr^ja-yiiiz^^^^m'^oiiK t 
tzimi icr)^mmzi5\,'>XTrv:i-yi 2i,zxh^ 

^^miz-i^m^no . 

[0019] ap*>. m9^x 0 i^iiimmcru ^-v 

1 25r*i<J^, ryn-rJ^l 2iOHiiST'Nffl<J0ffi2ft 

■^sk (i) ^^•7Vz:tiz$.mLxd^i,z7Ti^ms&m 

a(i)^f#l.. 

[0020] a(Nxi+k) = SK (i) (5) 

zzx\ Vi\imm^mm<miL^'hh. z<m. 
b' (i) ^m, 

[002 1] 

b' (Nxi+k) = a(Nxi+k) • b' (Nxi+k-1) 

= S|, (i) • b' (Nxi+k-1) ( 6 ) 

--H. 01 icr>i.oi,z'S.mm^zr^}-='-y I 2m< 
fi-^d(i) ?:r';3-ri 2\,zi.'o^m\LVxm 
-fe(i) ^^Ltzmz. fi-fe(i) ^znvxmm 
m^n^\ d^f,zm-\^-}]m.m^ny, (i) ^m, 

[0022] 



1) 



d(NXi+k) • Uk-1 (i) (k = 2. - 

[0025] f^j:h*>. mn^^mmzm\^hm=f-<r) 

[0026] -eixte, ^wn<^mm[i. mm^mti 
mmii^<omx'miti^ ozbi,z^*). mm 
mmmmmm'^mmf'<^^^'^mzm^ti 



(5) 
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[0027] *%B^coi d—^cr,mm\i. mwi^m^ 

[00283 

imm^t . -o^amssi: , mm2mm^co i h'-y h 
mmthmmb^^t. m?miRmm2m 

i>"Huism2o2fflfi-f mt?m2co 
mmmmmmmssm 2 (ox:hm^mi. . mm 1 
mmmmmm^ffimimiim'^-^mzmm^ti. mm 
micr)mimmmmm\iim2<7)x:h^^mi. m 
lei t-y vmmi'fYixmm^2mimmmm 
miiii:nm=?-^mzmmti, mummmi. mmm 
1 mmmm 2 mmkmrnm^mmmfi^T^mz 

ijm^i:ii'-yh::tizm^mf^m-hhff)X'hhzti 
mkt&n^^mmmt:^tt.z2mm^^m.^mm 

[0029] :^%mcom2er,mmizxtns. St^LV^ 
imx.fz2mn$'^w.x'h'>x . ^^tmimw, 

2ffyXi]m-^n.t-^<r>^ii^==^-^^t Sr^-fSS 

1, ^2, mw,n<r)mmmmimnt . -o^a 

m^m(mw^\<r)x-)]^=f-^mi. mmi. frie 

^2, mmssm^<r>2m.mm^ix^tim^ 
ti. mim2. mmitm<mmimim<r)n 
mn (n{i2sixN {m^^^ti) <rmv^x'h 
h) <r>^mmm^nmiim2(r)XfiWf-^mi, w. 
( n - 1) mmwmim^m]m!i:h^'^^mzmw. 

mm^i(nmmmm\^'^comii^2<r>x-n^'i- 
^mi. mtw^-vhmm^ifLxmtm^^mm^ 

ii, MieiSK Biiiem2, at/fjiEmNcostfi!!iaa 
m{m<r)iim!>fim^mzmm^ti. frfemi. frie 

h'-y h rt tcw^fi^a-ri. i^<r>x'hhz t mmtt 
h^^m:mt:mtfz2mm^^mmmi)mhtih. 

ti (i) =s, (i) • t» (i-l) . 
2, -, N) (8) 



[0030] ^mmmscommizxtm. x:h 2mM 
^i:mz^t\,^'t''y hu-hi:^-t^miRvm2<D2 

2 <nX:^m^WLb-r>(n\i!,-hm^mt ^ Wt 

hw, 1 Mfm 2 mmmm^ t.mii2 fift-^co 1 
h'-y vmmttmmmt sr*u, fnem 1 mmm 

2 coi^ffliJl^aWlllSSOBglEI^ 1 <7)A:'3«i^^S«i, 1512 

mimm^2<n2mmm^fi^'fi^^^ix. mii 
m 2 mmmmm^cmttw, 2 <r>x-hm-^mi . m 

^i. Huiemi«^Sfffiii!a«ii]S§coB(iiam2c7)A:^>«i^^ 
mi. miei b'-y hass$::f(-tTBuie^2(7)Sffat&a 

[0031] :^wn<r>^Amm.^zxti\i. X'n2m 
-^§:i:{c^tv^t'-y M/-b^^r-ri.mK ^2, 
mmn (N«i3Jii±<os^) <o2ii«-ftci^^si|^si 

•^►-^(O^SIIlIKfc , 1 atrm 2 OA:>3Si8?- 

#gt-ocoai:']^^¥Si:^W1-|.Bl. m2, 
St/mNiO#fft!ltSrSfniI]SSt . Iiiie2fflft^c7) 1 t'-y h 

mt. miimi. miim2. si^itnBiiNc7)2ffift 

#ffl!2iStSfDllI8&OI*JOl|n (n«i2&t^N (M^S:"^ 
tf) (7)^T-nr^-cS^|,) co^ffl!i||a^][l]gS£7)HulE^20 
X-)]m^mi. m ( n - 1) coSfft!!maftlH]S§<7)B5IE 

imi^2<nx-)]m-^mi. ffisif-ybgjisiSr^L 
TfriemN c7)gffi!if&afti5isscoHiiteai:'5«i^^stcti^ 

a«[flIS§iOB?ietlJ:']«^^Sc7)tij:)](t-^Sr^Ktll:']ft-^ 

b \.x]i!,-)]thzb^mit'ttm^mmmtfz 
2mm^'itmm.mhtit. 

[0032] 

[i6Bfloiiit<o}^®] mz^wn<r)mmf.z-^\^xmm 

i^m.Lx%m-tt, 

[ 0 0 3 3 ] m (i*%BJ^m 1 <r>MimiizX hmit 
«8«E*«it7^c21ifi#^agffi^^LTU|,. *2ttfl 

tf. *iSfi!cT'#(;>^x^ft^*^'5<; ( 6 ) x'^-thixhm^- 
tmu^zbiiTht. aicfcv^T. (i-^si (i) ~s 

asi[iiS8i<otij:^ifi#ti (i) ~tM (i) \i'■^:^'€^■t 

[00343 
tk (i) =S|, (i) • tK-i (i) (k = 



(6) 



1 1-1 2 2 2 0 5 



ztii^ti (i) (i) i:mm§'m^sizx-ox§' 

b"(Nxi+l) = t, (i) 

= Si (i) • In (i 

= Si (i) • b"(N 

= si (i) • b"(N 

b"(NXi+k) = t|, (i) 

= Sk (i) • tK-i 

= Sk (i) • b"(N 

(6) int (9) ^x'o. h' (\) tb--{\) m--m 

[00361 02 (3*^HB<om2co||Sfi«?iJt J: l^^it 

^mmmammmmvi^T^s $ tit: mm(ou^ i ^ 

(7) cOuk (i) t^Llr^dfcSr^-t. m2l,zi5\^X. 

u ' 1 (i) = Vi (i) • u ' N (i 
u ' k (i) = Vk (i) ■ u "k-i 
, -. N) (11) 

( 7 ) ( 1 1 ) ^J; 0 , uk (i) t u ' K (i) tim 

[00391 03 \i^mn(r>^ 3 co^wt: J: i.^?#'fi: 

jIJK2 0 G b p s fiOjtra^/NM iMSfii^Xf-AS: 
^tTV^I>, 20<7)10Gbpsffi^3 Ui-e/X-fiXlg 

A:fj-r ^ o mmmm^ s 4 icji, i o o b p 

sCOfi^SrSaS^fig^GaAs-IC (NECttSI 
C. NLG4 10 3) SrfflV^^, mi«0Sffl!!ifta*I|sI8& 

3 4<7)|iJ:>}{±:M-©$fl, -:^{±2 : l#M[l]ff&3 5c7)^ 

i<7)A:']«^^, 1 3 -:^r«i:^ 2 cosfffijirasililSS 3 4 
<n^2<oKn^=^^tx-n^ixh, tfc. m2mmm 

a«IllK34<otB:i3t^iig$n, -:*r{i2 : 1#»|1IS& 

3 50®20A:'3«i^, tp-:^(41 t'7hjl®f|3 

3 o tzikizm 1 fliii^aipiHiss 3 4 «^ 2 « a:»3 

OOP (fa) sT-J)l>, 

[0 04 0} 2 : l^fiUlSSS 5{4>Ic7)2 0Gbp sft 
■^2:, 2ffl3ffl^}SIlimcffi^-ri.^tt<5GHz«0o- 
/^X7 -f /t-:? 3 6 icj: oTt A:t>'<'f -^ 'Jft^t3S}ft-f 
I., c<7)Ta^A^ih'jfi^^3^^Ptl3 7tcA:ftU 

crt^^^mth. mmm7ii. 07<7)3i^ps3 7 

1 7 , RKlHlSS 1 8 , l|iliP^lHlS8 1 5 , ^-nM T 

^issmssi 6t-«jsl, sma^msiZTfkt^cns 
m^zmo^xfz, ^^tifzmi, mi^mmm^ 
3 9{zX'yx. "0" , mtftmm^ 



[0035] 



-1) 

x(i-l)+N) 
xi), 

(i) 

xi+k-1) (k = 2, -. N) (9) 

xm^d (i) m^w]^mm izj:'>xmm^mL 
xmtihmcoimm^Vi, a) ads^x-^thix 

[00 37] vy (i) =d(Nxi+k) (10) 

Vk (i) ^mmmmmmmnzmmtt.m^ 



-1) 

(i) 



[0038] 

:d(Nxi+l) • u 
d(Nxi+k) • u 



N 

k-1 



(i-1) 
(i) 



(k = 2 
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